. Scanning electron microscopy images. SEM images of ZIF-8, ZIF-62 as-synthesized, ZIF-67 as-synthesized, ZIF-8 (~500 mg) ball-milled for 5 minutes, ZIF-67 (~100 mg) ball-milled for 5 minutes, ZIF-67 (~40 mg) ball-milled for 15 minutes, the crystalline mixture of ZIF-8 and ZIF-62, i.e. (ZIF-8)(ZIF-62) (20/ 
Note on the analysis of interface characteristics from two-dimensional STEM-EDS:
The line profiles presented in Figure S13 and Figure S14 are illustrative examples of the prevailing interface characteristics recorded in the Co maps of the crystalline mixture and in the glass. Individual interface examples might be selected from each sample which do not follow these behaviours exactly. The Co maps in the main text ( Figure 5 ) and in Figure S15 and Figure S16 depict the major characteristics of multiple interfaces across several particles. The line profiles provide additional alternative visualization of these characteristics, removing differences in image size in the presentation of the respective maps. These maps, in addition to the illustrative line profiles, show the predominance of sharp interfaces in the crystalline mixture and diffuse interfaces in the glass. Two-dimensional analysis of interfaces in electron microscopy and EDS, in general, requires an 'edge-on' interface for unambiguous analysis. As such, particles at various orientations like those encountered in the crystalline mixture and the glass are not ideal examples for individual interface analysis. Yet they still allow for convincing assessment of the most common interface properties across the entire sample. The direct measurement of individual interface characteristics may be better understood by three-dimensional characterization, and work is ongoing to establish the necessary methods to pursue this challenging question further. 
Simulated gas adsorption isotherms
Crystal structures of ZIF-8 (OFERUN) and ZIF-62 (GIZJOP) were taken from the DFT-optimized
Computation-Ready Experimental MOF (CoRE-MOF) database. 5 In the Cambridge Crystallographic Data Center (CCDC) 6 , ZIF-62 was deposited with three independent imidazolate linkers and one imidazole ligand disordered between imidazolate (62.5%) and benzimidazolate (37.5%). The imidazolate and benzimidazolate linkers in ZIF-62 were modelled as configuration I and configuration II with partial occupancies of 62.5% and 37.5%, respectively. The structure of ZIF-62 taken directly from DFT-optimized CoRE-MOF database was used as configuration I. To model configuration II, we manually constructed one benzimidazolate linker and optimized the geometry prior to molecular simulations. The DMol3 module of Materials Studio 8.0 7 was used to optimize the geometry and ESP (ElectroStatic Potential) charges were assigned to configuration II.
Modelling amorphous structures is challenging due to the complexity of constructing accurate models. Following the literature, 8 we used a molecular dynamics (MD) method. Initial configurations of ZIF-62 were melted in the NPT ensemble at 1 bar by heating to 1500 K at a rate of 100 K/ps from 300 K, before quenching to 300 K at a controlled rate. These simulations were performed using the Forcite module of Materials Studio. Dreiding was used for bond stretching, angle bending and dihedral torsions as implemented in Materials Studio. The equations of motion were integrated using the velocity Verlet algorithm with a 1 fs time step. Temperature and pressure were controlled using the NoseHoover-Langevin thermostat 9 and Berendsen barostat 10 with a relaxation times of 0.1 ps. The van der Waals interactions were computed using an atom-based cutoff distance of 15.5 Å and electrostatic interactions were calculated using the Ewald summation method with an accuracy of 10 -4 kcal/mol. For quench simulations, MD simulations were performed with a step size of 1 fs up to a total of 1 ns. The lowest energy configurations of ZIF-62 (for both configurations I and II) after these simulations were used as the initial configuration of the adsorption simulations. Structural properties such as accessible pore volume, density, pore limiting diameter (PLD) and the largest cavity diameter (LCD) were calculated using Zeo++ software 11 and listed in Table S3 . For pore volume calculations, probe radius was set to zero. of state was used to convert the pressure to the corresponding fugacity. All molecular simulations were performed using a rigid framework. More details of these simulations can be found in the literature. 13, 14 A single-site spherical Lennard-Jones (LJ) 12-6 potential was used to model H 2 15 and CH 4 16 molecules whereas CO 2 was modeled as a three site linear molecule, with three charged LJ interaction sites located at each atom using the EPM2 potential 17 . Similarly, N 2 (O 2 ) was modeled as a three site molecule with two sites located at two N (O) atoms and the third one located at its center of mass (COM) with partial point charges and the potential parameters of N 2 and O 2 were taken from the literature. 18 The interaction potential parameters for gas molecules were given in Table S4 . The atomic charges of glass samples were estimated using the charge equilibration method as implemented in RASPA simulation code. DDEC (density derived electrostatic and chemical) charges were used for crystalline ZIF-8 and ZIF-62 (configuration I) and ESP charges were used for ZIF-62 (configuration II). Ewald summation method was used to calculate electrostatic interactions. The potential parameters of framework atoms were taken from the literature. 19 These potentials and force fields were selected based on the results of previous studies which showed very good agreement between simulation results and experimentally measured gas uptake data of ZIFs. [19] [20] [21] In order to compare simulation results with the experimentally measured gas uptake data, the absolute gas amount ( ) obtained directly from GCMC simulations were converted to the excess 
Here, n 1 (n 2 ) is the gas uptake computed using configuration I (II), P 1 (P 2 ) is the probability of configuration I (II), and N ave is the average gas uptake.
To predict the adsorbed gas amount in both ZIF-ZIF adsorbents and ZIF-glassy ZIF adsorbents, we used the following equation:
where, is the volume fraction, N ave (ZIF-ZIF) and N ave (ZIF-glassy ZIF) are the predicted adsorbed gas amounts  in crystalline mixtures and glasses, respectively. 
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